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WILCOXON SIGNED-RANKS 
TEST FOR MATCHED PAIRS
 Is a non parametric test that uses ranks for the following 
applications:

 1. Test a null hypothesis that the population of matched pairs has 
differences with a median equal to zero.

 2. Test a null hypothesis that a single population has a claimed 
value of the median.



WILCOXON SIGNED-RANKS 
TEST 
 Objective

 Use the test for the following null and alternative hypothesis 

 H0: The matched pairs have differences that come from a population 
with a median equal to zero 

 H1: The matched pairs have differences that come from a population 
with a nonzero median 

 Notation:

 T =the smaller of the following sums:

 1. Sum of the positive ranks

 2. Absolute value of the sum of the negative ranks 



WILCOXON SIGNED-RANKS 
TEST 
 Requirements 

1. The data consist of matched pairs that are a simple random sample 

2. The population of differences (found from the pairs of data) has a 
distribution that is approximately symmetric 

Test Statistic

If n<=30, the test Statistic is T

If n>30, the test Statistic is T-n(n-1)/4

z= n(n+1)(2n+1)

24



WILCOXON SIGNED-RANKS 
TEST 
 Critical value 

1. If n<=30, the critical T value is found in a table

2. If n>30, the critical z values are also found in tables 







 For each of nine horses, a veterinary anatomist measured the density of 
nerve cells at specified sites in the intestine.  The result for site I and site II 
are given in the table below.  Each density value is the average of counts 
of nerve cells in five equal sections of tissue.  The null hypothesis of 
interest is that in the population of all horses there is no difference 
between the two sites:

 Table 1. Nerve Cell Density of Each of Two Sites

 Animal Site 1 Site 2

 1 50.6 38

 2 39.2 18.6

 3 35.2 23.2

 4 17 19

 5 11.2 6.6

 6 14.2 16.4

 7 24.2 14.4

 8 37.4 37.6

 9 35.2 24.4



WILCOXON SIGNED-RANKS 
PROCEDURE 
1. For each pairs of data, find the difference d by subtracting the second value 

from the first value. Disregard any pairs that have a difference of zero 

2. Ignore the signs of the difference, then sort the differences from lowest to 
highest and replace the difference with the corresponding rank value.

3. Attach to each rank the sign of the difference from which it came. 

4. Find the sum of the ranks that are positive. Find the absolute value of the 
sum of the ranks that are negative 

5. Let T be the smaller of the two sum found in step 4

6. Let n be the number of pairs of data for which the difference d is not 0.

7. Determine the test Statistic and critical values based on the sample size.



SAMPLE DATA:
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67 53 64 74 67 70 55 74 62 57
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66 52 68 77 67 71 60 82 65 58
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WILCOXON RANK SUM TEST

Equivalent to Mann-Whitney U test 

It is a nonparametric test that uses ranks of sample data from 
two independent population to test the null hypothesis that 
the two independent samples come from populations with 
equal medians.  



WILCOXON RANK SUM TEST

Objective:

Use the Wilcoxon rank-sum test for the following null and alternative hypothesis

H0: The two samples come from populations with equal medians.

H1: The median of the first population is different from the median from the 
second population

Notation:

N1 = size of sample 1 R = same as R1

N2 = size of sample 2 UR = mean of the sample R values that is 

R1 = sum of ranks of sample 1 expected when the 2 pop. Have = medians

R2 = sum of ranks of sample 2 sigma R = standard dev. Of the sample R



WILCOXON RANK SUM TEST

 Requirement:

1. There are two independent simple random samples.

2. Each of the two samples has more than 10 values.

Test Statistic:



WILCOXON RANK SUM TEST
 Procedure:

1. Temporarily combine the two samples into one big sample, then 
replace each sample value with its rank.

2. Find the sum of the ranks of the sample with smaller individual count

3. Calculate the value of the z test statistic. 

Interpretation: 

Common Critical values Confidence level Critical Value

0.90 1.645

0.95 1.96

0.99 2.575



A B

136 131

146 129

139 127

131 146

137 155

144 122

133 143

144 133

129 128

144 146

130 139

140 136

135

n=13 n=12

R R



MANN-WHITNEY U TEST

Decision Rule: Reject H0 if U < critical value from table





KRUSKAL WALLIS H TEST



CHI-SQUARE TABLE



CHEST DECELERATION 
MEAS. FROM CAR CRASH 
TEST (IN GRAMS)
Small Medium Large

44
43
44
54
38
43
42
45
44
50

41
49
43
41
47
42
37
43
44
34

32
37
38
45
37
33
38
45
43
42

n= 10
R1=

10
R2=

10
R3=
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